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The ^osol&t 9|i)rgjia .fflflpta \^ alk®r i s as ii^ortent 
seleetod to sttady If It had aey reXatlonehlp with tht 
w^wttome* fh@ speoios AM miXfrnd ths presenee of 
iaye«t(»aQ0 t^loh visrci olongattSt ^llowieh in ooXovat end 
8ir« el-^ated %0t!0eeG sl^th to eight liblKmiiiai me»^tn» 
fhB bdoterinn isolated frms 1^ © si^'t^toaes we@ gronn on 
Siff oireiit ertif leial laedie 4||, y^typ @»d on the besift 
of it« aerphdlofioalt etatisral stMita )^d 1»iooh«mioeX 
re«t6tios@« i t was identified em ^Qbp%B^§. ^ * 
!I!h6 sesiaitivit^ teet h^ diso laothc^ with diffex^ct 
eBtibiotic» fitoovisd t^ mt the ^JLeMMIfl m» wsa bl«MLy 
seneiti've to oithrooijci BO& ohlor^i^oetih hut i t was 
least siti>c}«pti'ble to streptom '^Oin* 
Terioue ooiscoQtv&tieas (O.ts^ t ^^^ ^^ 0»d^) of 
aiXfereot oh^iiorjls im^mot viteainst ^tibiotioe end 
ihoeotieides) ^mvG vimA during tho prceeot inwetigatione^ 
Obeertationo mTB stilted tvcm 0*0 hr to 144*0 hre at 
interYfiXa of 12 hrs e^ept for th© aBoond observatioa 
whioh was tekec at 6 hre* after isotJibatiOQ ie eXX tlie 
teste oosdtieted by tto author* *£!km gremth of beeteriua 
i»as ex^eased in terso of {leroent^f^ trtmeoittenoe vitli 
t-nrbldi'^ 8Qttiod@ v^ltli the !:s@lp of a G0lcri^&%»T» OtTdnn 
f i l ter v;as xnrnH throu^mut the ©iipertoents* i l l obstxva-
tlOBs vmre illuetrtitea gr^hlosilly m& timir otioerleaL 
YG1I»S ^mre esaelymd sta* i^0tiO£CLl^ « 
'i:h6 elu}CilO(^ 0 ii0Gd is ^ l e t»10i<*o»se^  eon be 
olooslfled into -'mo oategDarieef (1) tb© growth proraotlng 
wMch inoltidles su^ro aad Yitoaiset ( t i ) t ^ growth 
lBhil»itiii£: ijaol-Q&inQ ^ t lh lo ' t tes ma inmettei&BB* H«f«lj 
a l l sugar© v>«rc foiSKi mapporttec growth of the bao^^riim* 
Host tasll^^ fenuBBted ougcrs ««ro i3aL-t.oge .^ ad lootose 
foHo^d by etaroh and gnorooe while others %a&re lees 
eoslly feraei3ted» Is general iritimifiQ oooeler&ted grcwl^ 
eepeofioaUy ^itaain B^^ aod B oo£^ l@sc v^re found saost 
effeetlYe* I t Wfte interesting to £iM that eosie Yit^^ias 
(Yltezsiii B..» £« K mid C) eohf^oed tho log i^ i&ae of th is 
buoteriiaii* 
Highly effeetiYo @ntiblotio@ mra elthroein end 
ohliKromyestia follm^d hj terrcsasroint geatie^* penioilliQ 
sod strsptoq^in, iCLthrooin m^ oI^c^roiayoetiQ greatljr 
inhibited the gro^^th vihile othore ^mre aodearate i s ^Mir 
estioa. PeQioillis and etreptos^ia ^ i e h were fouad to be 
lesflt effeetive* Hichast baaterioidal aotioa was shomi by 
WT md BIB follo^d by aodiiaa arseaate aad siao i^phatet 
eeloiuB sraeaate end furadoa ^ovisad l i t t l e buotarieldal 
aetimi. 
I H T n C D U C ' S l O l 
2}m mametation of nt&ro^^s^gmlmx with %im inmotn 
Ims been ©stabltstea nUtm a lose tiba© BXdQteaiiG (1886)^ 
Btwkuer (t912), GXeaer (1920) ma BteUihrn® (1949 sua 1940,a) 
liimm mtcaro-orgjsiilaa® Giciatod "botli In t t reol ly end @xtftni@lly« 
5}be InteroEl Kioroaorc Imfo l>i©logiSQl r^latlmisixlp with 
Inoeoto m&. affeots eseh of those foras of l l f« upon the 
o t !»r . S!heflB orgenl^^i asp® ad^ti i re to tligroiologioal 
pepc^fseaes iiawlv^S i s t l i i i r eaeocictioa aaa affect the 
r@i^etiv@ relatioti®Mi|3 aisd dov^lopstBt* loternaU^y the 
micro orgenlSEis ar^ fee ae.ooolatea extrr:so-€iltiledrlj in the 
alia^Btary tPja8t^asoac> potwhcst d t ^ r t t e u l e and i s the 
llsmtmeoeX^ or t t e^ a i^ he intraeeilul(ar3*y in th^ ©githeliol 
l ining of tha a l laenter j t roo t , nalpighiaii tiOiest aaliirery 
glandat or they laay be in t t e iipooisliaed o®llsf fh® 
i!!^lM^>e;^6 in orgcBOy the s^footoaee* Shis &@£300iati^ 
say he g ^ i o t i o v pcxasitlOf smtuelist io and eossttofieal typ« 
or exlet ©nlsr in emisrl os* Rcoldaatrl association with th© 
Insect , the fMPtiiitouo forCa. 
Sh0 ajreetoiajsl Bioroorgrislms hia»hotirtec ti©©iie«t ^M 
dreen t t^ attention of orarlj v^oslicrD l ike Bue^iop (1912)(1923) • 
Oloetr (1934 R ) , r2aMl ria©so (1935, 1941) sM Steiahouo (1941a) 
She 00 worl»re oxtonsively etMiod t t^ aorpiasloigrf h i e t o l ^ y 
and tried to eulturo ttmu (|fi. y^LSStSi) ^^ o r t i f ic i i i l media and 
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08teblia!»d the g ^ l o t d o nature of the asaooiatl«» ta 
^n ia>arffatolaia £2il@e. i t tiiso pro-video niitrltloe oappl^'lng 
good iiatericle to %\m grc^isg esfcryo* 
BoceBtly Brootea 4 Elohsx^s (t956}t Brook© (1963)« 
tftesDl (1970) 3^& Kbm (1974) be:v© i^l&tad tlie v^aibioteB 
tnm the nyoetoQ^s ggyMiffifM l^gy|.g<;mat g|itf!;>!?!}ttiiaa SSS^MSk 
®^ Dy^ey<siia plaf!td.ati^ rGa|»eoii^ol^ toNI sudo^osifulljr 
eUXtured tl^a on cr t i f le ia l aedia. Otetnbeiis (1949) 
iaoX&ted the a^Ti^iotifis froa the Ec.-cetoaco eM i3y<»tooyt«B, 
wtiUe olfftoiag edmHor vimiBf \m pointed out that the 
a^ mibloBtis ootiia exist as a l5?eo llirlne orgonl»a, fhelr 
po80lbl@ ioMe of exlotasiee rcproaeot t l^ IMei>0ii&efit 
relatlOQship bot^acs Moro orgcmlaiM iiM ho&t iBotots* 
Furthert i s othea? aopoets of titHlisliig tho nieroorgaalsQe 
as dioesae pwaueloc sgeuts In the host species. She 
entcmogenou© iDaeteria w©r@ suoooeafolXj u tHi^df pertieulsrl^ 
ti^^ laffiHiilria ^« ^Moh form the Qoot p^orilalng filt«rii&tiir» 
mA. oeo l>@ of ooro lioe in tha luto^&ted pe©t nj^ @@»iaeBt 
progresmt Maji£^©r oi aX«9 19^^ & 5<^ t l le i^^l (19^7) iaad 
Du^cy (1959)* |}:riBU?i1^ g thuytnisiBfi^^ 'la oofaocmXy «B»a sod 
rooi^eeoded for the control of Isrg© iitiaher ojt pent*. I t 
ie pfirticiafirXy hl£;.bl;r effectiirQ ccf^inot learge nisaa»er of 
lepMopterotie folioco fseaero, Ueji^ Kdcs' g l nl* (I955i56) oaA 
l^ls eipwt Is furthor atrescthen ^ i^ agus (1994 & 1996) on 
"farious IncMieto. 
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Wu&rocaegmsimm differ to v, g3?9&-t exteitt In the 
reams of orgmic Qonpmss^B that oen be utiJLi@@4 euei a sotixtre 
of osrtoofi asii ©aerg^. Soias toaet^ri© ©re eonspiotaouet oaefe 
ctfi BpmUe of gcime .^ la^l^i iM ena SMlJ im fiSU ^'Jiic^ eeai 
1i@ utilised o>v@r a Ma^rod &rg(;3!ii8 eampowa^m (Si]geare» aeids 
e»d aloolioiQ}. a@ ttm mdja eoiiroe of oisrbo!} end cmor^ wbex^ae 
i^ moy l»eei»rie aro aiieli EKITG ^>©eifio in tlseir r©<ii^ Lr6aBiiit«« 
Mlijgh 4 Pact (1955) a^a QioB ^ SaMi (1976). 
2h@ growtli oi i3ic»rtMirg©8laQe eire djS'peoaoQt on. &n 
adeQtiAto 8i:^ >pljr of suitc^lo oetsl^oXitoSi tbts outrieBte* 'ib@ 
^eoi f ie r«QUir®3onts rssy eocoraing to tb© natural 
en^iTQwemntt^ a&c^tatlon of differest epeoioe* '^c-ne ^aeteria 
eare lil^ l^  to pro@ under ^ide risisg© of ooiiaitloii0» imt Dthire 
•^ee ie l ly tb© laoro etrioiay persslt© mioii m mQnooo^um, 
ere v«ry exisetiiig m& res-teletlte ia tbsir requiremente« 
Sosae spooiee do dlffor wMely i» tMir requlreiaeBte for 
fiiiso eoidst nuoXeotMoo &a& growth feotors ( Comntr lb 
Henoei}* 1967) • ilioreforet 1» their @^th@tic oopaeltsrt 
00133 ei^oolally eaaonu the soa^paraGiteo spcoloSf «*g«t 
g^^BkaAa am^^flSfl ^ ^ Q coiaprthenelYoly lornthetie ebUltl«« 
and aro tberofore, »on oxaotlng nu'OPitlonelly* fha^ T SP* 
aible to Q^thosise a l l their structural unit trmk the oerhoii 
and energy aoum^s ana Inorgaalo aalte* 
Tim aaln eleasnts r©(|uir©d for {^owth acre oes^oii» 
i^e l l quantities* Since l^rogien cysd 03i:y^» e^i hQ oht&ixmA 
£r<m w&ter* tbe otbsr ri»qttir©:^at« ^re Qosspl^ted by otbBV 
!3etabolit@e« Ogr%oii ooa eiiergy l e obtoixi^a froo tli» orgi»lo 
ooiapoiffldB @ii0h im Ggx1>d«l];sriarat»Q9 iiiilBo&eMe» Ilpl4e» 
fiwjleotldes m& oo^najroes* ffee m&in uitrogan reQUlresent I s 
©©eoE^lishea "by isacseiilt© 0iilte# fise 0t l»r eowtmB wliloli 
oac t»e ut i l ised \^ baoteriay earc 6sviroiMi»»teX nitrogen t 
AeEnination of guiito eclSB eod dlr®ct nltrog©B f lxa t l^ i 
fipos atiaoephere. ftm orgcmlsBB r©tu4re a aii^ply of Inorgaaic 
8®It@ for ^rmvtlif pert loularly %hB mti&nn ptsQ&ph&fm end 
sulphate m& the eatlotisy eodlixst pota@0l%»t mognceltKiy iron 
aad ii&iigGiie0e«( Otel^baus ^ Bl3:^l^id» 1940 a) 
Ttm growth of tliS0© baoterla i s regulated internal ly 
and ortemeXIy botli* Xntemelly Am^lm. '^^ blosQrnthi&lff 
iA. "gitrQ^ tlm orgsnlsQ© produce toxlne« itolds end game vhloli 
ere ent l baotorl©! propertid&« tbat l e w£^ the fluetuatlon 
in tbe ooQsmnlty oooure* (.&Qgi«it t9&4 & S€| E^iipelp 1967) 
Externally beetor ts l ©oology 1© ©ffocted by teciper&turo, 
aoleturet l lgbt rcdlat lons casdi oLriotls prosstaree* 
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Sine® tim wi^octontX feooterl'^^ arc elosely asoaolated 
with biology of tfec boots, tbe l r pot iv l t lcs con be affeoted 
•bjr the JUatrodtxjtion of eliasraierlD (ot:^GrDt YltfmiiiBt 
rjstlbiotiee &m ifiocotloMeai • Shin Ides 1«^ the entosKJloglst 
to ©llnlnot© ( t o t r i OCT pcr t le l ) tlK; baeter l r fyam the toste 
©na Bffeotl»|i; t te biologies of bost specieo In neiAttiliiiQg 
the ^ 0 t populetion. Kocli (1936G) viae tlic f i r s t ^A'ys.-k&v 
wh& t r ied to k i l l syrnblotie beotoric of fat boa;, by 
introaiiaeliiG trlp.fwln in the bods'- co'vlt^- of yttrlnlaagta 
paerlofittfi* Breuo m^ 3iaJB (1945) ©locoeefully t r ied to 
inhibi t th« nyoetoaol baeterl© witli ot3lphar}lldEaidcy 
©ulpfesthioaole, cjulphiadioaiBt sulphop^ldine « ^ swlphanllate. 
So ffT extenelire v.t)r1it hra }me,n done rcgdrdiac the elliaiQation 
of syratelotic beoteria by varlout- ca3ti%iotlcB» ©iioh em 
Pe»lelllin« ohloroayoetln, etaccoia^eint oxytetrae^olln©, 
t©traoyollnc, ©trcptcsiycln cntl hoet©r.ircln • 'fhese ©ntlblotlee 
v.©re cpplled thi3y.t*h r®Gdt drinkln£K '^»f''fecs' or in the form of 
lojcotlona. 
She booterie !mw vcsrylne dGgroo of eiGn&ltlirlty 
to different oheoicnle (Tioth insecticidoe «3iJd chcBiieols) • 
Cblorote^eoyeline and aurcoiaifcin tsec absolutely effeotlv« 
ent iblot lcs for I^ JUsdl:^  fBrmmJjOfL (Brookt 1954) t y ^ r lent a l i a 
vy;f2?i^lillm a ir^»t??a^ (iiuc^ort 1956). 
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fh® fl^l>iotlc brjoterle heve greet imptjas^temee lei 
ButritiORftl reQUlromnt of the host opeeles. 'Iliej acintalo 
their aetsibollc 'r'lr^m^, p?odueG vltegaiBu mSi eiso 
gynthteis* proteins from nitrogenous Eistc^ollo produete 
wiggleBworth (t936) caad Belnee (1956) • In m»m oases tbty 
4o ©eslfit iB digestion of colliCLoae end other oerboJ^'drfttee, 
so that they aro thought to be eoorainetor to SOCK; extent 
l»ttwe®B the lK)0t m^ i to plj^siolt^y* 2be os;ploltcttloo of 
tfee baeteriolocic nutr i t ional «sletioBshlp» i e of lira®as© 
value to the eooBOmlc ootoinologiBte for raaoagii^ pest 
populetlout Mm»i3& & :'C:.^::-L^1 (t953)f I*ant Is i^eailwl ( 1 ^ ) 
fn^ Khcp ^ ZfsMi. (197^) hjmn oontrlbutod a l o t towerds the 
nutri t ion of alcro-oi 'grni^a In the hosts* 
Tery reoontl^ Khm (1974t 19T7) sueoesofully t r ied 
to oontrol the lOEM o^to vdth the Introduction of e^t lb lot los 
ffiid sulpha drugs* lie oonolMsd that tliese drugs oould \m 
used In aieturt lng th^ e ^ h l o t l o holonoc exist ing hett^sa 
host laid syEiblonts# In 1976 he oceln triod oer te ic 
^ t i h l o t i o s on the s r t l f l o l a l laodla «/taer€ |S3i#|i<?lifnEt 6P« 
showed high acgror of oensiti 'vltyt so that these nii t lhlotlcs 
ftould be given (throijgh fsod or in footed) to ellaln&te 
th© sloro-orgnniffiaa md dlsttarb ttm biology of the host 
spool€;8# 
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Bii@ to lock oi l i t e r a tu r e on the ©siettn^ rtletimjelitp 
of mi43rob®0 wltli i»oe©t0, tiie toforsatlon r cg^a tng the role 
of IntemoLl^ he&rbourlQg (^oetoQaly in tes t ina l baa ter le of 
sallver^ glssd) lieeteric. i© l i t t l e . So eontrol $tae i»lde 
fa r le t7 of pest qpcoieeg i t needs fu l l exploitation of 
nutr i t ional rctiuireiKnt of liE«t®rla» (qgro t^OEial mloroorgfiniBEie 
2tm e^^loltctlon ^111 provide uo oore di ics loMlng to the 
control of the aoey noxious species oi posts ooon^Mloally 
cmd with greet 0ef®t;/# 
In isplte of l&i©, infoaramtiOB regoflsaing th© rol« of 
a^etomal orgonieno in the l i f e of the iaseete tha t er© 
eoono^ioally inpi^^tant belonging to different orders^ t& 
s t i l l far iSroa om^^im* But tlier© earc vsffious no3£iou@ and 
EgpleulturGllir inportaat inooete which hmo not been deal t 
f>'ith in dotaHy in t h i s r^gord* In e&ae role of such 
orgenisdo 16 ir^ s^^ k^ out i t ns^ provo ©notl^r ©uitsiile oethod 
Of biolO{|ieal control* In tbo pregont inveotig&tiont I t 
Isf thereforof ais^d to iisoletOt oultiirato t t e h€At«rl& 
&B£iooi&ted with ^olvifi iSffigJlA ^^3^« t^od to dotemioo the 
off^ots of ougwsy vitusilnof antihiot ioe and inoeotioides 
on the groirbh of nicro orgecisB jjgi s i j t e ^ ^ c h shel l he 
further extendod for ?h*B» worfe. 
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oollAettd trcns e^^oriiSBiitaL fi«Me of Zoology Ptpertwnt 
a&a ^igmh Porl» eM w©re dl@@8dtea mAm liloetiXir ateroaoo^ 
to fto€l out ^^ stibysr ttio iai^ t^Mito@e@ v«jr© pressQt <xp ©bMSt 1» 
tlwae i^ioidtural peste* 
Before leolatlne Him m^emtrnmag tim e^eixmnm^ 
S.* SSSaSii&.''^^^t e^3r« otMriatdf tly@ wlsgs m^ lege mm 
rostoipQd and thB vensXatm portion of tlm bodies «»7@ 
sttrlleed In itlCKX) tmrevotte obXorMo. Iifttor tbe Inseeta 
bodies v«re rlnioa In stir|,laed nonntal saLli^ golutleii* 
Under sterllaed ooisdltion in ei»xio^o|»lo Moroeoope* 
tbe dleaeotloiie '^erc perfonaed m&. i^ '^oetomo^ t after ropoval 
from tlie fM^osn, ^mrta traoelirred to oultiar® tuliee eontelnliig 
sterXlMd norsisl 8caj.Qo« i'he i^oeto^oo \aer@ aaoer&ted by 
tmmB of ^ aliiirp neodXey tranoJexxed to nutrient l>rotii tuliee 
fi»ci li^tibeted for 24 tirs at 57*0 • Bacteria teom eU eueh 
ttil»os siiowlng tixrteldl'^ vBxe plated on different tErtlflelal 
raidla* fl» Individual eolosy froa tl» above plates were 
trrmellirred to nutrient ^er elsat sod lneifi»eted at 57*0 for 
24 bre* Sbe oLento ^ro loter stored In refrl^rotor at 
04*C. 
[) 
Shi fcamt mrm^mnt^ slae of t»ofil»rlal mllm aad 
i t s r9i0tlim to (^tm*m 0tcdQ« tviptatl'?® 9rc^tli @n Sifilisniiit 
urtiflelsl Qodla mid bloebii^i^ ^&tm mtm peirfoznod* f^ 
Bx«ta U .^ g^» (19%) and JOiim (19T7) • 
S!» iiitibiDtio »Beitivi1^ ttete on ai^ eotdiieX 
'baiOttrla %«r@ msdt liy mM,ng um of X@rge QU^ ber of lurood 
g^®otnta iiitll»iotle@« A oou^ltiiiat ba(itiiX>i£OL gemith waa 
firet Qibteined oo imtrisot c^ &r plutee hy Isootilatiog %tm 
orgsRl@m« @Bd eXlowlBn ttm poriog of 8 brs of loot3l»&tio» 
1^ tbe **ftotmeiKi filtor p^ p@r dlsesf aoiiced is eotiblotles 
end iwre pXetea mer ^aettrlaX oerpet* Sbeee pXat^ e mixm 
i3m^&1m4. for & period of 24 Iro at 37*0 aod SOIM of 
ifililbltloa w&@ aoonuroS m m& eeale* A diaaetar t5 ma and 
abo'w mT0 t^kAU as Index of loMbition* AH tin afitlblotlest 
t0rri@p)lQ9 Altisrooliif CbXoroisiyootlnp poQloiXllQ* strepto^ein 
anS genlib^ %mre um& 1& 0«t^ eoooentratlor) io starliwd water* 
ummmn m mmmm mmmmim * 
Tesrloue ooiscontr&tlcma of ttmm ohsMeale sneroWf 
IfiOtoeOf maltoset doxtrose» lasonitoly atsroliy " i^tcT'ln-A, 
0 
t e r r^ 'Cio t Oeaties?!!, poalotlllE etrept^^/etef BBf, BUS, 
mAlvm m-maeM^f ntwm milptet#9 o&3.#iii@ as^sssatd and i^uraac^ 
^»r0 as^e in steril isea d©«pble aiistlllea water. She 
c©»©©»tratiois of VCTIQIJ^ ©IssiAoels umd 1B tlse ©speri^Bt wtr© 
©f mitrisnt liroth wao i»o©«latia witli 0«5 al ©f 24 tor® ©M 
baeterlel otilt«p® cud 1#0 BH of Yfirloms e©w@ii*temti©B of 
cl®®ical©# Ste ©onteol -tost ttH^® tmrti siailerly preparsa 
t«@pt tl® ol»Bloel ®5X«ti©i5 wMoh WIS© r©filiio@d %y m^.vml 
m&mit oi m&mBl ©aliu@# Ohms^BMann i®re siM® at atr©, 
6 tea ^34 mbaiQiiiiitly at afttr ©wry t2 tes of i s t e r v ^ 
^ t © 144 lire. Sest tifee© both ©sperljsintal eaa ©©utroM-st 
w©r© iBOtfijated ®t 5T*C dwlag thlB p©riod# 
fti3:*iaity e© G airsot ftaictioia of grc^tfe to eeoM 
tent ttajQ ^Mi i©a©tir©a i s ^ la»si3SEiltt«ai^ <^  witlj the Iselp of 
caloriiaiter ^ t o 144 lira* #41 tteee trtsisoeat® nwr© y©plieat»a 
tferio* an€ resalte « r c asisi^gBa statistieell^f. 
UB n V % 
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of a^/oetonea la a ni£&«i7 of iaoeote beXonglog to "^ te 
following oitore, ISeaiptorat aosaop-torE, Blptor© &»& 
Oolooptera. Tim following Inoeots slboviod Isbe pr&mnoe of 
£i:fooi(xaB8 • mslsk mmM ^f^* ^im^mUB Jia^Muft ^^^' 
4A,fii9PlWa £mlfi9XtA ^^ WQ^%omB cad %'eetooyl»B oouM 
Qot \iB dotoo'tea* detailed study oc the i^ootomel l)^1»rla 
assoelated ultb ^« HgjO&li WiOJc* was made 1Q irlew of I to 
©grleultiirGl Importenoo* 
In tliio lO0@ot tbi inyootosic oslst© Is polr* fbey 
ere @losgatod yolloploh In ooloixr man situated iioer tia* 
6*8th ^idosiiiii^ nogoittiit© on the both sldoa of alliaestaary 
oaael* 2m% la^eetome io eurroundeS b^ th& flu® treebeeCL 
brasebfto. After TQxmrol of tlie fat bodloo m& traobeol 
brc^nebte^ the myootones wore tipikoQ omt £roia the aiMomon &a& 
v^re put Into noxmal solioe* 
The isolated oyootomal OTg&aim i^ ore trensferrtd 
into oultise-o t«(hos oontainlng nutrlest broth end theae tufbos 
were put for inetfijetioo et 37*C tor 24 hro^ 
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After obtaining pur© cialturc tbc orgcjiiaas were 
tressferred t© different artifieica i^sdis for eulturel 
gtwiits. Sh© org6Bisra was ©gain inct&atea at 3?*C for 
24 lsrs» fb« growtli of orgeajlaB la different laidia ehocNiA 
the following oherouterietios* 
I t wua roa ©lia.pedt jse&suring 0#5 "^ 0#| by 5»0 « 
oocarrinu oiagly m& in puirat ©aoE^isulatet, n©ii motile and 
^^m B^gstiv©. 
j ^ i ^ fii^lf^yp I OoXonle© white y iPLis^ ooiiv@% OEioothy 
gli@t^iiiQg e!)d eosiplate. 
mtiiBd < a i . ^ , White. « « whBt t r ,« . I« .Bt . rai«4 
growth. 
felatiyi cialtiire t Dir%- ^ i t e » ^aooltit epa^tad, entire @tid 
eolmiies raieed* 
^ l a t f p j^iil^ I Bir-^ "liliitQy eurfooG 0:mth filiform sprowtli 
in @t€ib* lo littiafiietioit* 
SlllilJfiaitom « Stnfeldt «itli tHiofeeBiae or «apu»t. 
ThQ Moolifimioal tests fitooi? that orgmlea i e oea^ i^lA 
of prodiasing silarito frma oitratoe 0»d i@ also liblo to 
fen^Bt gluooaoy lo0tO8e» smTom^ trmtomf g@l{totoo0 aid 
aaaaitol hut i t wes not etolo to |*rodtio© HgS Q»d indoliO* 
fhe orgfoiism also giwo segativc ostbyl togi and poeitiv* 
Qoetyle mtbyl cert>inot (Vf) t«8t* Mtsais milk t«»t g©fe 
positiyo 80 id witli no oo^^iaatios ©od th®i« was BO baeiaolysi* 
on l>l0od ee«p pint©, (l^^lo 1) • On the hasio of idiov« 
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2he 0mwir preparations of tlie a^-eeto^ea ahow large 
BiBiser of red oolowrGd rod shaped bodiso fairly UBiform 
i s sA.m ©nd E^ i^ @y ^me oi th@m Ming stinut^' itfid granular* 
fbe disintegrated e '^t&plaisp takes ^It^sh stain* 8^rg@ 
nuatoer of siaall ao w l l as large voouolatcd spaees are found 
filled with rod @hc^ od BS& grani^lor mioroorganiests* A good 
BiffiiMir Of rod oolonred i^ioot Budoi ie a typioel patholoeioal 
coalitlorj istiioli mg be diit to InirGQion of tto aioroorgculsmo* 
fl]» ®ei!idlti'vi% iNattern of Tiriouo eastibiotlos 
wore steadied 1»y Eio&^iirii^ the sone of iaiiibitiOB* Sbe 
dotaiXe of iDblbltifm sono oMalned by difforent entlbiotios 
aaro stoovfQ in lUi^le a* ^ ^ s@Q&itivitj pattern of iriarloue 
entibiotios m» rnhmn by dioo laetbod r@iwr4s that oblorcs^ootin 
aM altbrooj^ ore foxuKl immt offeetiire ond produosd highly 
acrked inblbition gone. I t Is follo»«sd by ponloiHiSt 
fentioyB and terraoyeln wliile otrop-eoi^^^io fa i ls to ioltlbit 
the groirfch of Slfl^flfiyni sp* Uk ^rM9n' 
EoflUlto aro {prcphioally l l lustratM ?jherc the 
ooDcentrationo sore plotted against grot^th index valties end 
the variationo of growth ounrea obtained ( Pig* V*24)« 
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Tlje ^ovHh ctirwjG hnve a tendency to r i se In low ooncen t re t l^ 
m6. alBO wltto the ir«sroae© in t toc period of ©Kposure of 
boeteritia to olienleole* v»i:®ij tbi© coscen t r e t ions of various 
ob^icaXs (growth prcrioting) ieKsreciso %tm i^owth 
docline repidly. uhtlo in other obeEdcel© (gj^owth llaiitiiig) 
the alverg© r@ootions % r^€ o\>mrv®&» 
All. ©nurarc me fenacaittd ioiioatiBe that tliey ©re 
utl l ia«d "i»^  the bcstorinD. I3ost ©aoily forocntea sugars 
are asltoijie aM iaotomj folimwi b;;? storeli and msaromt 
while de::troao ani racmaitol ore el lcht ly leas eas i ly 
fensented 
She reoul ts indioate that in aoltoae (!%• t) the 
nult ipl ioat ion of bacteria i s ooet rrisid, with hsiwy turbldit;^ 
rofiehiBg 24^t 24^ and 21^ ^^  trsnaaittsid© in 0#1^5, 0«2^ and 
0#3fS ooneentrstiono after 12 te© ( !;:£d»l@8y 5t4 ^ 5)» As the 
oonocntretion increased the rnto of grmvth increases but 
when ooocentrstioD In inorceacsa beyond the optioum levclf 
tber© i s a retcscdatton of growth of p^obfiiell^fi sp* After 
24 hTB. the growth i^^ mifly declines, 
Xt i s ©vidont £T<m th«5 Pig. 2 that in laotose 
solution the hUf^rnDt cx^o\rth io oboer^od r ^ e r 2A hrs 
shewing 24>9 27 '^' aad 2SSf^^  t ra iaai t tancc in 0#1^>,02^ end 0*JA 
Jf5 
oonoentretioDB reepcotlToly, .Apparently, i t ie elaia? tv<m 
the figure (2) that lacreGse In eoBoeatrctloc oeeelerateo 
t!» growtfe* After aexljiiiBa ip?owtfa t l ^ aul t lp l lea t lon of 
b a o ^ r i e decwsaa© "brisislng down the traisesalttanoe to 
4€^'t 44$s5 0Bd 41^^ mt 144 Isrs, (2:@(bXfts» 3 t4^ )« In Hha 
oimr® i t does not «*io« tosio ©ffeot btit def ia i te ly I ted to 
toxloiigr ^l»n dosetgse ere f t r tbe r Isioroastd aad eonsatlon 
of miiltlflieatiOQ follovieil* 
After 24 Isrs in stirofa ^Xutltm tb@ orgeaisiie i^0@ 
rapid growth ia ©srly hotirs (Fig» 3) IsrlngiBg doi«i tlsB 
treaaaittsBee to 25*^*$ 24f^  sua 225^  ia 0 . 1 ^ , 0,2^ m& Q»^i 
of concentration© respooti'vely. \rhiX& thio growth i s 
dooreaaod e»d poroantago troniasdttetaee ohoota ti^ito 44^f 42$^ -' 
Kid ^^ ' St 144 hre , (Fig* 3 aad i!©lil©0f 5»4£6). 
^loroBB (r ig* 4} .i& a l i^ fermented o&sily and the 
asaciawa iprowth I® notioocl aftor 24 hrs with trisjiisittaii©* 
lofol to 54.<¥i 25^ and 2 4 • ^ in O.IsS, 0.2^^ eod 0*3^^ of 
coROOQtratioDs rospeoti-voiy* further Incr^am in doae from 
0«1^ 1* to 0*?fa does i30t have ©i^ i j iooa t difforeooo in th« 
growth oiorveo* i'he iprowth deorveoee to ndnimsi aftor 96 hrs 
with 52^ *'f 47#3i' ood 43i> trcaisaittcaKse a t 0#1^ »^, 0.2^ end 0*3^ 
eoDOoatretione reapeotlvely (2©bl«Sf 5f4*^5) • 
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Slie growth, ox p>©l)B3rell,p a^, la dextrose (Fig* 5) 
ooXutioii ehovied higbset at 12 W& viltii 36v^ t 235* ©act 27:^  
tranfflaittaneii i s 0.1>-1, O.afS ^ d 0#^> tn coBoentrotlona 
r©ii>€ettvely. She crQ'i^th d©or0e.0ed £:r(.?iauslly t!sn>w:hoat 
the e s ^ r t e e a t with allslit fluetnatlons la growth eiirvee a t 
frota t2 to 120 te6# ishHc la mfgmitoa. (i'is» 6) aolutlen 
"^^ I?-fibaie^ff i p . srotJi rattier ciov^^' cud r&mhi&a highest 
tp^owtli ( i l g , 6) fiftsr 3C tes ehov^inu 3Sii'i# 5 2 . ^ m& 2Bfi 
t^aiijaitteaeo in 0#1,^ » 0»4'* sa^ 0 » ^ coiM^istretiOiae reupe©-' 
tiir«ly ('Ai^lr^st 5»4^)» After thet grcmth re tards gradueXX r^ 
throughout the e:sp02.'iaeBt in e l l tl30 co«o@iitratloB8* 
A3UL TitisEsiao proiaot® the growth of l^aoteriuia 
m^bffi^jy^fi @p« t^ to 0ora@ extent* 'ilreisieQaott® mCLtlplieatloQ 
of haeterit® ( ^ h a l a l l a ^ . ) i s Boticea awing 6 hra to 
12 hre» After 24 hr-o t ^ growth aeeyeaaee ©IpjifioeBtly 
in a l l the vitsaie©* I t i^ inter©©tine to Eote that in 
80SI6 OEsee (YitaQlo B^nt Bt K GKii €) the leg ^tmse period 
of h0o^;ertui3 i® enhBS3oed# 
She growth in v i tes la 3^^ {Pig# 7) i s very ^ovj in 
eerly six hrs hut csfter Itiis the gro«»th of orgcisl^i a to r t s 
Fetidly rceohing im^lzauo after a4> hra where i^ trciisEiittecee 
i a 33y^ t 32>a ana 29^ in O^fpf O.ai^ end 0*3>^  eoooentretiona 
reQ|>eotiYely« 2li^re&fter the growth c^ain deeret^aaB gre&ualljr 
upto 69^» 65s^  and 5^^ fron tr&nesiittanooe af ter 144 hra 
(Sf!a»iee» eyTas) • 
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2be 3?e0ia.ts oljtidaca tram Tltissis E ccaaples (llg* 8} 
are tlie ©c®© s© tlsoe© w l ^ vitislfi B^^* lligliest growlli lo 
obserwd after 34 too with treaaKitteEicos at 3%^§ 32:p em& 29^ 
lii 0,1f'»t 0,j^ end 0.3^ ;^  oone^ntrstlens re^ae t lve l^ . £be 
growth Is ^aduall^ a©ereQ©@a ^Kraijjcj 69i>| 655^  esid 55^ 
trensiaittaQOQo at 144 l3r@« Fusrtli^r li}&r@e4ie in doe® does 
not h«fir© m^ jslipsli'locjat ©fieet on ttie ffli^^fl^^^a ««?• 
(Sidles, Sy"^) • 
la vltoain K {:^» 9) mo Iil0to@st crowth i s noticed 
©fter 12 WB wi-tto 38•3i'^ , 375* soft 3 ^ trcinsaitteiioe la 0«1>i, 
0.2?i ana 0.3^ i^ ooBOentrGtlooc rei^otlv®lj# fhe groisth i^Eia 
dtoresaeo -llirouc'i'^^t the esiieriJieat and aiBiaaa growth 1@ 
r@coraM after 14 hro ehosilnii 62»3j't 57*3'ii E«Jft 51-S^ 
tTMJssilttmio©© (rig* 9)» Iii&e Q'^GV vltj*ABBf the f l tmln C 
Is fiso IMlspsosablG Tor the growth of ^c?ha.i^ 34,fi «|>* 
!rhe highest gr©\".'^  \?ith tresmlttGnoe 45/if 32 .e-^ ' e^id 42>» 
1B ohserved after 12 la*0. After 12 hrs t^ growth deoreaseo 
Sradiially with fev^ - flisesttmllone 1B ^rmith-©«rve• i^urther 
increBm lo eoooentr&tloae hee no &li!frlflo^t eff@ot 
(ng» 10 ana Ssbles, 6 , 7 ^ } . 
In vltmlQ A and f r l t^ ls u (Plg. 11 end Fl^# 12) the 
grovth 1B slightly eiffooted. In hoth the ©aoes the growth 
has h«en feat hett,:«en 8 to 12 hrc o,.: f3©rlod after that the 
^owth deoreesee* In vl tmin A the nfsdmrn {growth Is notlood 
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alter 24 hr© witli :S^ #^ 2^*0* ana 24*655 tr^«tslttanc»B In 
O.lf', 0#2?^  ^ a O.^i ooi3C0iJtratloi30 reipecti tely. Slsdlaorly 
to 'vlt^aiB 1 ifti© lsl£^st grmr^ i s obeerted after 12 hra with 
55.6f', 31.6f^  md 20,^5 trcai«lttoiiee ( S ^ l t s , 6,7S6) • 
l^,^;sg or ^i^|^;()$]^,g i 
AXtliroeiCy eKlortsa^-eetiii, terrsrayctn, gentlnyn, 
P^BtoUllfi ^id streptoa;-'eic -v r^e uaia e^ciicet tbe bsetertiJEi 
(^'^i4®llfi sp,) £ma ooat of t5iea ««ape foia^ grow^ iiiliibitor.. 
il-^lirooifi i s f&\^ d vmtst ®if@iitiv^ £o3Xo«@d b^ ohloroei^eetlny 
terrea^/ctc ©ad gcntlsynir •f?!i©re«i© poiilaiUliJ and strepteo^'elji 
ai*e fo«Qd leoQi^  eXicotdve* Diirlng tte stMy of effeote of 
aotlbiotSce aerkca vai'latione lo the gr©v.th oimres h©;?a been 
obeerv^a &i^ ac^l^* i s i ^ 13m e 01100 tlsn laialtlplieeticHi 
period has beeo proIonipS* 
M3. the ttoec oonaentrationo of eltbroeiJit 0*1^» 
0#2>^  end 0*3^ ere eQualXsr efJsetii^* Orowth of baeterlua 
i s gradtteXXy ioereoaed brlaglag the tranealtteiioe $0«6^t 
5 0 . ^ aaaa 52.3f> In O.tfS, 0*2^ ana 0»^^ eooeentpetl«m» 
rei^etlTOly (Pig. 15) • I«ater on, the growai i s EM»e or 
1G0B oimst^t or in otl^r \?07ds the OQuHlbtiia ie 
eetablished* After 144 hr& the (p'ov.th hm been 51^ tranflsd* 
ttaaoe in 0#t' oonc* 51S^^ In 0 # ^ i^a 57#3f* In 0#>;^  thas 
highest being ia 0«lf' o<moentretlon mid lowest in 0*7^ 
oonoentration {^dbloof 9ttOSs11)« 
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la oliLor®ays©t3ja (?lg. 14} 'caa© growth liioreasod up to 
133 lire Aov.iBc 40•^i, 43#3>^ ' Md 43.6^ > trfsnsgaitt^oeo In 
0#15», 0.^ ^^  and O.li ooBoentrattons roaijectlifQly. After 120 hs. 
me growth I© sliGhtl^ ^©ereasea ana fisslAsr at 144 far» 
tt» 1rrj38alttef3G€o £r@' 41*(^ »f 44*0|'' ead 46*^ i s tb«ir 
••10411) • 
In terrm^Qin^ wry elo^ md &te^y growth le observed 
(Fig. 15) • 2li© grwith oiirvts la?© wrjr etollrac to thoee of 
oliloros^S7ii«tlii« Highest grmriai i© fMmr^d sfter 120 tors 
wi«i 22f^ »25.6^ ©Bd 26«^5 trsii0^ttfmo00 in G#1>5, 0.2^ and 
0#3f' co»centreti<^s reasMsoti^©!^, Afttr 120 hrs# the growth 
tended to deerense brlueiag the trsn^dttoooes to 215*» 26-C^ 
and 29*6^ /^  at 144 tee. (fe*2j@a, gflCH'ill) 
S^aiXer resulta htm® h^en obtained wil^ gentloyn 
(rig* 16), 2lie groTftli mstm of gentle;^ Jiae been v&t^v 
iln0tuatJJ3g# &ro®"& has been elois reeehing to 35.2?^ 40.6?* 
QBd 52.^^ trej3^iitt&ncc© &t 144 lirn* 
Xn 0!!^ Of penl$i3Xin &B& strtptt^sqrcint tbe growth 
ie rapid in bo*^ 1^ 6 antibiotiest thuo both of thea htsim 
been rather ineXfectiv© against ^ e p.ebaifl;^B op* (Fi^ 17^16) 
Xn penioilXin maximm ijrowtai ie observed nfter 144 hrs 
i^ tuming 19*3 f^ 2i«5^ ~^  end 22»'5^t traDemittanoes (Fig. 17) 
in O.l^f 0.25.^  «md 0.3^" occoeutrEtions rccspectiwly itiile 
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in ©•femptoasroia ifAQ grmr%h r^mMe i t s peak s f t t r 36 toe 
showing 2^i, 32fi ®5a 405* trea^ltta^e®® ®t the ©tbov© 
ooB0®Btr®tloas 3?«i^ »@®tiv©ly# After 36 tes the ^© r^feli ha© 
tocsin ©csoawliat consteat ttaro^gtooiit tlie @^©rliHiiit (fi^lesf 9f 
Mmt ^t£m%tv€ iewiittoMt ks® l;>©en M)T follctiea fey BI-iQ, 
soaitM ar0@Ei@%3 ana sine siil^iata wliil@ seAjBivm m^msmtB 
mi& i-iiPoaoB ^ e £mMA to be leagt ©ff#©ti^ © ©gaiiiet 
aft«r iaootaatioo u?to 24 tee lowing 40«i, 45•3>' mS 48^ 
tres^aittftB©© (tig# 19) # After M lirs the grcMtIi aeoreoaeat 
ferJuclBg tte tr«3«saltta^© t® 60#CPt A3»% ©sa 69#3^ et 
?2 to® ia 0.1? ,^. G#3' cM 0*5^ ^ of ©oiiesfitrKtlCHSB 
(Sables, 12,t5 & 14) 
2^ ms (Fig* 33) tlii gTO'^ fth recsol«8 Itg liigls«st 
after 24 lirs with 42#3)J^  49f aaS 5 ^ Sra^aalttc®TO8. After 
24 tes til© growth i s oecsrlj- oonstcasli tla-oiigbciut Hie 
®:sp©riE£nt. (i'aSilos, 12, 13 "^ 14; 
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In eodliea arson ate (^ig« 21) -Sie growth ha© b«®n 
Ejlov;, rcBOhinc otsslraiaa cifier 96 hro vilih 30 mG^^ 39 • l^ ««i4 
30fi taPeiifffllttpBCOo Is O.l^ :^ ^ O.aii sua 0«3|9 oono^ntratlOQs 
roapeottimlsr* A jaGrkcd iXuotuctioc hco been notions after 
72 hrs ©o|)©elnll2;' 24:2 0.^' ' eonceBtration ahm7lng hl^Mst 
feacterloldal aotloo. ilftor 96 lire i9:'ovith also tends to 
a©oreBa©# (Sableo, 12f 15 ^^^J 14) 
IR alnc stJlpliQte (l'iG» 2£) the grovrfeh i s ^ow re echini 
mflxijaaia &ft«r 72 hro bringiiao fiowi the troneealttacoflia to 
47#5/^ f 41^* ©od 23f;J« 2hc. growth eunres ^ov. lacr©fia» In 
growth ©fter 72 hm oM csgein a deoltae In loot itew hra of 
growth (Scteleg, 12i 13 & 14)-
Cfiloiiaa mcmnsxlm tw& lurcsdoB stow the looet bacterid 
cidaL propertiG© cMS'irJst th© KlGbBlolla gp# le CBl«l\ia 
ffiPoecate ths growfeh i s aLo\i* ( r i g . 23) but ^ i th varied 
fli]Ott)&tio&0 both iacliaGtlon end declination in the growth 
ourv@ (iHablGGy \2f 13 & 14) i t t i lo in -iirodon the ooxisusi 
growth in reooccdod of tor 24 toe showing 35 •^/•t 34 #3^ iBd 
32#3^ tr&noEiittenoes (Pig* 24) • After 24 hrs the ^cml^ 
ouddenly deereaiase upto 72 hro bringing trimoaittiiaiiea to 
49#3 '^f 575^  ®ad 54?^  in O.is't O^ w^  ««»* ^'^^ eomsentrationo 
respectively (2i:l>leSf 12, 13 ^ 14) • 
B i G C t l S D l O U 
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Tim ri^M aave«e©ia©ot in the aiorol>l©l ooatrol of 
inseeta im urirlouo p » t s of ^© woyM ba® frovld«d ae^le 
scope for utlllB&tioB of miozQ fxegmiimQ l»otli ssis^lotlo 
'^^ paidiO£^io for mmi^^im ttm pe@t poptilatlon • i'o«di^ 
mioroliial oostroX oo»tiQiiail to acpoi^ l on ti^ o laotliods of 
tttlXisatlcm of miiOvofiatgmiXmm fox* m^^proi^ ioii of t)m p««t 
speoios* O&e mtlioa lEioXtiaos um of spi^lotlo rnioTO^ 
orgfmlffiis ^y ij^setting tboir T^^GDm ostistlng in tet«»«B 
the t^oClruiB ^ Btmnt 1945 isaa Ehecy 1974t77|i) «l)il« aaothwr 
InvoXirsQ 1^ iQiaroauotioii of ontoiiogeiioiui beoiserla «})ioii 
induoe dleeaeeB in the boete (Steiahitcyit 1957a| Buoliery 19^t 
I960 and Dut&j, 1959> - BotJi HBthoa© sre 0Que3J^  offoeti'vo, 
eo^greitiveXy int^pensii^t osid tbey ^'ve odg@ oir«r obeaioal 
ooQtroX io^  ':^iiig ratliex* oijeoifio m& nootoxie to ths 
It i s a we3Ll ost^Xishsa fact that ioooeto imx^Qvae 
mieroo7geoie» in eag» agkoeirliaBd tissues of tho elisMBtficy 
oaael tbe styootooea £$id a L^iigl® oeXl i@ rof»vr«d to 
i3yo«tooyto8« '2'im misTOQTgmXt^ h&vm liseii rsf&rrsA to as 
bf«-|poile or syc^ionts (Moi^ gpr^ w, 19641 SteinhiSUit I967 
and Ehfgsy 1975) • Um&mTf to-digr tkmm aiexoor^iaaiaas h@vs 
bo@R oultursd tm vtsPiouQ artificial asdia jj^ IX28B31* 
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Tb»B6 t>f3Ct©ri® ore Mon t lf led on tiae basts of aorpMlogloel 
end bloobesdUsal t e s t s . 
IB the proaont Investigatton© atte!SJ|>t0 have iKien 
aede to find out the preaoooe of ^mtam ojid siyoGtoiafjl 
mtcroorge»tsB8 In g,. BIESI^ ^^ ®3^ * ®n ssgrloultuTBU^ t^por ta i t 
p@et« rztenoiv® study has bees made on I t s oorpholog^ sod 
SDStOll^ * 
IHoroorganiocis hesve been isolated sod identified ee 
aoctaretely as possible* Xs these observ&tioes giiif?IB i^L3>B «P« 
i s isolated end iden l f i ed from ihe c^oetsEies of £• miiyBJil* 
She OTgmtmi I s capsblc of ^tmias on different 
s r t i f i o l c l £iedi% i*e*» nutrieot agar ^ l a t i n ets^ eod nui^ienl 
bz^th* 1% i s rod 0h£^od» con no t i l e t oeeurriag siagJl? or 
in pairs enocirsiil&ted end grsia negati've* Timm findings 
aarep thsrefore» in oocordenoe with those of £hen*8 (1976) 
where he e2.so foiind asoooiatiim of v. ^m& negati-ve bsoteritKi 
with the HsreetOBii of Meffitrnw fiaffl^,a3Aa ^^^* 
She diss dlff^Jsion t e s t for atnsi t i i r l ty shoned that 
the growth of the hoeteritm i s highly inhibited by ohloro» 
i9y«}«tin end althrooln followed by penlcill in» gsntioyn snd 
terremycin. I t to iDteresting to note that t h i s baoterium 
shows leas t sens i t iv i ty to streptoqyoin* Eesults ^uw ths 
s i n i l e r i - ^ with those obteined by Khso ( 1974 & 1976) on 
24 
EMMA mmmUlU "S3J£. m& Brwas a Dtinn (1945) on 
2tm mtvi&l&Q 0£i dlffer@nt ooooonlratlone (0*1^« 0*2^ 
fsmd 0«^) of 0i]g@r, iritfa^dfiet eastlblotioa ©od loseetleidev 
on tai© grostli of a^ l^ ajy a^jLfi 0P» JbB. Sjt^ Eia sisow that D«©rly 
aXX ^igsrs (sucrose9 laotoeof tsoltosiy a@strofie» msBialtol 
oBd stiireh) m& irlteolno C'vitan A, v i t i ^ a B »^9 <7lt®iilB 0^ 
vitaate B oms^le^f 'viteniB K end vi tmtn 2) lia?e ^©eii 
fotind proaotiiig aod cseoelorstlao tlae growth of the haeteriisa. 
IB other wordSf l i con ho sef t l j 00!ieltia«a thet sugar0 end 
vitsalae hoth smrk n& growth fiMStors* Stellar oonoliision© 
vime& ohtalnM hy Oorsc3» a Ill^iaen (196?) with seiiiio eeide» 
B-»Tlt^3iney p«url»aD9 p^SaMliKJS nuol^otidos ntioelosides m&. 
All tho ooQQOQiamtiOD© of otigcro {0»%it 0*^ end 
0.3^), tried ©gelnet ^Q^nifiHa sp. Qhow th© ioowastd growth 
lo h l ^ eoooentratlcm of miQ^s^ l*o«« O*^^, i^llo mermm 
grofitth I0 DOtloed in 0«25» m& leant; growth in 0#1^ oonoeo* 
tratlwi* I t i s inter©otlng to note taiat when the oonoeotrep-
tlono Increaaod growth rotcsrd©. Iirhlok growth i s obeenrtd in 
miatoost lootoso, etoroh ond euerose hringlng down laae 
trenffilttffljo© to a^ '/>, 24f' m& 2 ¥ , (34';'» 2?.* antl 25^) 1 
(25.6f^t 24f^ , end 22J>) and (34.a^» 2^,' enfi 24.<3|^ ) in O.IS ,^ 
0,2f' €Bd 0.3P^  Of eonoontratlono of ©ugora vGopeeiiiveli^f while 
oth«r 0uear0 reimlt in poor ^owth of p^^haiella m>* 
25 
The oultiplioetioii ©f Elclial^llfi m* in 
BOi,;i»«d disping 8-12 teo in a l l the ^ttsalss except vltsain 
A asd -vltaalB L, vibsrc grmtth 1© not so rapidly pcoao-feea. 
In vitaaiii B g^ md irltsoln B ccaaples tl® Mgheet growth ie 
obsenwd after 24 l^ ra (35^S, 32vi» 29^ >) (33^^ 325«f 29JS) ana 
33^t 52f5 end 29?^  fitiUc in vitsBiB K eaad vitiMio C t&e 
hlghset growth ie obosnred after 12 Isr© i^ith ISPaiiamitta&iMe 
38#3^, 37^ S, 35f9 f3«t C455if 3^^§ 43^)» la ©as© of "vitrndio A 
©ad "vitesila i: the growth i s oet ao ropld# Bios & Bliat ( t 9 ^ ) 
fouaa oiM.lM' resul ts ifeo^iug a® at salty of fatt^ eeide and 
vltifsin K far Euiaaa ^aateria* At^lasoa & Eo1»lseoa (t935) 
fouRd that "vitaiaiiia mA miiMo mMo mt as growth factors 
for oartain beeteria m& othar Eilorobiota* I t is aotlaed 
during th© growth ef or^ jcuicaa that i t i s able to grois upto 
mme pariod aad la tar the grc^th daoliaaa and aftsr mrm 
tix3e i t again s tar t s to grow more* I t m^ he eoncludad that 
haol«riiia haa prodtsoad &m& ttmlG si^^staiioas during 
matabolisBi wliloh oimsa iahihitioa of ^owth. Aftar scMsa 
tiBG toxie aidbatapaoo arc aouralissd and tha bacteria again 
s art growiag (Steinhauo ft 3ii*©laad t9?9) 
All tha antlblotioe la difforaat oODoaatrati^s 
(0.15^, 0#25^  end 0.35 )^ lahlbited the growth. Highly 
8atiefaetca?y resul ts hrtm been ohtaJj3®d by ol3l«5r€aaw/cetia» 
2B 
©ItiiroelB, pentolilin, gentleyu m& terrsi^cin ^liilt 
streptoEi^tn i© least offectliRi* 1*11000 results eooflr®«d 
the irlewe of Broc&s & RtchmAe (1955) eoa Brisse 4 Dunn (1945)f 
wbere tbey i»er© suooeofsfyl lu elicilBattog tb© ayoetonia. 
e^^lJloate of UsSiM mw^nim tferongli eatltolottos tm& 
sulphG dmgfi* 
Altlirocln shOv'js %hs highest growtli with 50.C'/^ 50»6fiJ 
end 52.3^ treaJ0±Lttaio©B at 36 tee» s» .^ oblorc^'cetlu 40.35-», 
43.3^ ®8d 43»6^ ^^  ta?san*ilttaiie©is ©t 120 !»©. HlghBot growtti 
in temisiislii 0afi gentlejm range® fa'oa 26»33»3P and 35«a»52#6|'^  
lareseoittsfices roct3eoti'foly» vihilc in QBm of pQQioilllii end 
atreptOT^eio htglust grc^/lih renges trom 19*22-3^ ®ad 23-4C^ > 
tr©BBEilttcoo«0 reBp0Cti?ely# 2!i0oe resfalts ftirtber strengtben 
the finding; of Koch (1936G m& 1956) he w©e suooGosfiXL io 
inhihiticg the ba9t©rliM in %tm fat bodies of 
Wff wo end soditei srseoette ehm; highly baeterioidaL 
action egeinst the ai8]fr,sM,U& i^» ^ '^^ i^ c otlierB are less 
effeotlw against thie boctorlim. Shce© iooeotloidea prob^ly 
inhibit th0 growth b^ k i l l i r e t te enoyn© sisreten end duanginu 
the cell orgnaelle© v.lilch results into death of th© beottriim* 
/41 the conoentrationo of inseotioldos ca?© effeotit^* 
iligteot ^owth i s notioed in JBT ©nd BBS efter 24 hre with 
40?5, 45.35 t^ 48.!^* ®Bd 42#3i^ t 45^ ,^ 50i> traasBittsnees 
21 
i^speotively wMle in sodttasi ssrsGnate and sino sulpliet« 
Mgheet growth fefith 5Gyi, 3*^ ?^ t 31^ ^ and 45^ >t 40 . ^ i , 251* 
reg^eotively after 96 tes while coleitm argeuate sua furadon 
sre leeet ©ffeetlvo# aii^Uar rsBislte v^re ofetaiaed by 
!i©r©m)isr^r ^ l^gas l i (1964© h 1964l» ©n ^r^JLlMflfi ,fiiffirl^mi 
by uelQg l i nden eoXutioii tl^otai^h focd. lie foima lindotw 
wii@ highly effecti^im ©gainst iQtestiseX ^ 4 i»tr®0elXul@r 
org^isEng. 
Sl» eostarol of insect© fiaeeo oa tli© one liaad great 
oo!ie®rn s&omt eiiirirons©QtQl polluttoc by poiajno and cai 
tlm otbtr hend tbe rcoisteuoe of pest©, d€v®l6|>ed ©gaiuet tbe 
iii3@Gtioid®s« Oocoeqtiontly ©Itisnsatl^ts to elioiaiefjil control 
©re being urgently needed, -teonci a j s t int«r«sting i e 
u t i l i s a t ion of in 13001 nic^oori^aa&ffiis entenogenoua or 
fl^!!>biotie or botli* lllie p ^ e » s t studieo givci ai^lo pifoof 
that tb@ae mieroorgassiosus ere pot@nti@l oontrol mensures 
of tb« fUtt»8# 
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nm/iLi} or BicxJiS^ iiKi/L m.:.m2KMs or £:E :ii«3ao-eiiGiiJiSM 
IS0M!ZS1) SElfii S i i Ii¥CS£OIS^B Oi' Cj?^ OYl^ §. pup.c;1^§ Wellc^r 
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laoh fintiblotiCB woo uaed 1Q 0*1^ ^ conodntr&tioti* 
30 
Sa^.r-1 
;FFi:ci cp o.is- Qomn^mi^im UF uinn^m mi^m on m., ma^m 
OF a,gii^,Bte,3raifc 8P* i& lUkMSL 













l l a n n l t ^ 
2otol 3r«^H^Ii 





















J t 4 . 5 
± 4 . 5 8 




G • Eaoh re®ai43g i s a aeau of tteee rcplleatss . 
b - Obsei-fatiou period wWt44 ta?e. 
0 • InterY£»l teon c la:s to e-fery 12 liro. 




IWRQ2 OP 0.2^ ^ QommmMim or mwiM^m mMMQ on 'm. mio^m 




































a - Baeh reading I0 ntmm of ttoea r@pliOQ.te 8• 
h - OlysenratioQ period 0-144 hm* 
0 - la tervel fro© 0 hrn to every 12 h re . 
a - Growth wo© expressed in terms of f^ iarcsieiaitt^oe 
32 
jzJ. 
iFFi^ cs 0? 0.3^ 001^: 1121./ciQi Or sir; 
jig vitrfi 































t 4 . 3 5 
4; 4.54 
1 3 . 9 
4, 3.67 
t **02 
a « Beoh roadlsg i s a moan of tlare® r^plle&ttts. 
b • Obwrvatloa porlod 0-144 tos* 
0 - Zntsrval from. 0 hra to ©wry 12 too. 
d - Growtii was ^spreeoed i» terma of >S traaeBslttfiiaoe • 
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i 3 . 5 




a « Baeh reeaing 1@ c taaem of thxm r©plloat«s« 
b « Obserf&tioQ period 0*144 tirs* 
e - Interval from 0 tee to t-mry 12 hrfl# 




limmT OF Q.S^ OP ?I-MEIS OH m- muum o? KlAbai^lla 1^. 
Ho. 
Mesm of 





























^ . 9 0 
18.12 
WK ^ ^ *^ 





a • Bmh reMing le a niSfm of tbree x^plioetes. 
b - Ob0er?Gi;lon period 0-144 lire. 
o • iBtonral fran 0 hs-o to t f i iy 12 hicn* 
d • Orovjth W£is c:s:^ est3o4 in -terse of ^ trcisaraltteiWHi. 
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JbmimSSmmmmmim 
fH.. Hem of 'xotal groir&ii 
l o . Titasts in ^ "SrmmS^ llsc^ B* Deviation S« Irrcn 
ttcaee 





























t 5 . e 3 
jt 4.911 
u - laoh rec&ing la c uQm of tlixoe repIloQtse. 
1> « Obatrvfition period 0^144 Isrs. 
0 • Xatarvel from o hrs to oiptxy 12 hre. 
& « Qrai«iiat wae expressed lo teams of ^ treuasaltta&oe. 
30 
imm ^ ,2, 
ifif«2 OF 0.1 f» cmMSErmiA^mM OF BIFIIEEIS JJIXBIOIDOS OK SHE 
mo^m OP a#i|ff3i3^ m' i& masn 
m. Antibiotics ^ &mmAi^ ^m tioB a« l3nr<}r 









Penici l l in 




















b - Obeerv&tiwj period 0*«.144 lir»# 
0 «• XDt»r?&l tJ^am Q tirs to Girtry 12 hss. 
4 «• &rov>"^  was esitrosoed In torm^ of ^ temimsi%t»m» • 
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i . 6.16 
t 6.80 
i , 4 .25 
t 7.30 
1 5 . 7 4 
a - laoh reading i s a oeeiQ of three r@plloat«e. 
^ * Obserratloo period 0*144 bre. 
e • lotervBl froo 0 lire to cver^ 12 br®. 




EPB:Cf or 0 ,3^ C0IIGI-II2II/GI0IT OF BlrH3I.;K!£ aiQIBIO^ICS OH 2IE 
a 
! l0 . 
lleaaB ot 
ABtibiOtlOB 
f o t e l Grmrljti 
S^ ^ d i m i i » 
'fe1i€tlH3lO 
l ^ ^ Q 
s . D@irl&-
t iOB* S. i*TOr 
t . Alttorocin 061.19 
5 . SerraE^cia 939.20 
5 . PQnlellliB 633.3 

















1 7 . 0 
16 .54 
laeh reaaing I3 c oooa af t teec r ep l i ca t e s . 
Observation period 0-'l44 liro. 
Intcural froo 0 i ro to cirery 12 lire. 









3* Sod* ^so»ati} 





5» Oolotym *^0BG®te 707*7 
6. Furcaoi} 760*0 
52*34 16.90 Jt4*51 
50.05 17*60 14*70 
50*07 21.73 +5*81 
GO.12 20.52 jt5*48 
50.55 22*76 t 6*00 
54.28 16.47 ±4*4 
a - Eeoli readliag io a aoen of tlipec rep l ioa tee . 
b • ObsenrelilOK period 0*»144 ttre* 
e - iDterfsl froa 0 liro to every 12 lare* 
d « Growth WES expreoooa In terns of jS t ranaal t taaoe. 
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1 4 . 1 1 
• 4.43 
± 5 . 7 4 
± 6 . 3 9 
± 6.38 
1 1»T3 
ft •» Eflob reeding I0 a iseiii of three rep l loa tos . 
ti «• ObsesvatlOB period 0-^ 144 b r s . 
0 - Inttrvsa trtm 0 tea to ewry 12 hre* 
d • Srowth ^Gs esq^reoaed in tome of it trrnktrntttme®> 
4 1 
TMm: * tjl. 
BITHJg OF Q,^ GOIiCEIiai/.SlQI OF DIPKJilvn^: mix^^Q'^miBZil OS 2IE 
(Mia;:^ n OP ^^MMUI^ @P« M siJ&m 






3» Sod. Arseimt^ 






$. OeleiuB Art«Bali« 7S0.S 
046.0 
64.12 16.77 











1 5 . 3 5 
± 7 . 7 
i e . 4 7 
t 5.75 
b • Oboenre.tl0n period 0-144 lata* 
0 - IiitarfaX from 0 ICE*© to ewxy 12 isro. 
A * &roir^ m&B ex^QBm^ 1B tsnaa of t^ trmiiolttfisiM • 
tme^n on tbii growth of a g l g M t o m» 
(in ttrsia of tai'c^aEi^ttaooe peroei3tfi@@) 
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Hgurd 7 « 12* Bffeet of vdrloiis eoBeentretliMJe of 
vltaains on 1fc« gjemth of iaLtl>,alilAfl «?* 
(In tense of tapsnosdttefieo pei^dB-tea*) 
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ItgmtQ t3»t8# Effett ©f rm*lo\m etmaentt^iouB ©f 
(to t@rsB of transialtt^Eiee perooata^) 
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Hgiire t9-a4. Bffeot of featiQUQ oon^stratlone of 
(In terms of trenmitt^BOe peroe{ita@i) 
fnm 0*0 lir to 144 Itre* 
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s f ) f ! ' ' ^ ^ ' ^ . O ^ ! ? ^ ^ 
gratitute of w^ iMmhismem to Dr« Mm^ li* ^ e n f<sr 
hi© gvMtmm eiid tiMne P«^ in going lafltieisll^ 
X em ttimktvH to Prof* 0« Moiltliooa iUlnEif Btaat 
|}Q3 s^rte»f}t of ZocSLog^ for providing mooemaey feelllti«8« 
flisdc elso tt3@ to Br* MJC.S* Ghesirit !l'.e3a»iK»ilet 
at CcHsmoD v@e3.1^  XnistltutQ of Btitg^oiXx^^f Jtsm&fm$ for 
Xdetl t l f^lag tISO Cp&Oi23813* 
llcancial asoiat^ csiOQ giyoo 1j^  Q ,8 .X «E • i s aXeo 
diaoly a@kiiowled©ed. 
At lost lint not li» afit X em thenkfuX to SSQT eolIettpM 
IHas Sadeqtig l»niio ool ntiaerous fri^ods for tbolr 
enoouregeaoQt mH lio3.p* 
n T^ F B IT C B 8 
rd 
Aiigttsy t»A, 1954. IJ@G 01 laethyl ©tlliiloiK in letjorfttoa^ 
•"' » '•.!'••- t956» 0^Q@r83L ^®rae"fe©3p«tie8 of Q^rt^iii Jjaoeet 
pathogen related to ilMMHl3 ^ ^ ^ ^ ^*P* £• 
iaoroblo3L| £1 111«12t# 
A1%lQ8cm« H*@»» & no1iliisoa« J«B* 195^• The i^pHoatldti of 
QUixltiAn lp>o^if]g ottlioa. to soil mlerobss gjil* 
Bainest S. 1956# Slici a?ole of the s '^afelotl© t^acterla la 
sutrition oi |^<^,.lttp. p ro l i a^ (Eoalpterfi) • 
i," IkML' J£^* 33• 
Blootsoann* 1886« tJeber tiiie met^sieafi^Ode der \t@vne la d«ii 
0vorlekidi% voEid vS^r d@Q I»<igiiiii der lilaetod«x«» 
QOlldUBg hei des /i^GlscQ* iwxliaiidl. 
!iBtnr^»lB!^. y^yi ^ t 24>>247« 
Broedy E.S.9 Hurro^y E.&J). end IlitohsQt A«J?. 1957* B«rgfty*f 
menmiil of dotemtsat lvo bao te r io lo^* 7th ed* 
1094 pp ' Uking, BQltis8»r€« Msryleod. 
Broc^si M«A'%t 1954* Oortaio o ^ e e t s of hletooheaistry nod 
Biettibolio oigQiiiecsioe of l a t roee l l u l i r bodi«8 
(baoteroMs) of eookroaohe© (BlattariaB) FhtS)** 
2^8i@i tJnlir* of llUiiiesotat 17*S*A. (Original not 
ateii) • 
43 
""••' -" 1958• Het^ B?© anS E^gnlfiosiwf of la t raeel lulaf 
lUji* ^ t 3 ? s a l 1956* ^ 51V314. 
*••"• » •-' '»"- 1964. S^/i^ietc!© GBft - l^e nutr l t loa of aefiioalljf 
li^portapt i a ^ o t s * Mnli - m i * llUik* £te* H * 
555^-559. 
eoe!cro8ek3©« I . prMuotlon of e^oQ^wSiijotijB 
QOOkromtmBm B.j^ ogL# l3U« ; t ^ i 22*»99» 
—>•••••"•«• »—••.—.^. . - . i . . . ! . , . i - i . . . . . . i i II.. ..iiiiii-i. 1956# iQ'^oeQlX©!' Qp&lo@l@ tu 
coekroaeihQQm III0 Be^iaf^otion of {^oiB^^iotio 
447*465. 
Bruea Oh* Tm m& Qvaan^ E«C.y 194^. 2he effeot of p@f}lollXi» 
sod oertain suli^ha drygs cm the IntraoQlluIfsr 
t)eo'teroMQ of tSio oookroeohes* pftlaBOfft 101* 
Siioh«r, drS,^ 1957* Dlwesse of the lervee of toot oat©rpilliaf 
caused b7 a^oro forolng baoteriiM* 2 m * ^ « 
P^ia^iQ?..* !« 695*709* 
- ' - 1959. She hmter lua g„ai?a9>„HffU3ili agglAimna 
d*II@r®llo* I t s tasooic pooitioG ana frtatus 
em p&thogjon o£ looust and gprosohoppors* £• 
Btiehner, P . 1912. Siir ICoQCtris dor ia0tirodef»*ii^iihiotsii> 
^tflfeei^. igjEl* Uorohol. ^ ^ ' a ^ ^ . jiJHffliniffn * 1923« 
Moderno a^^looefopokniiig (ITOB Copenhegtii 
Xoottireo), ll&turene vex^on 7 (Copaohagoa 1923)* 
44 
1965* Smloi^rabtooi© of eiatoal. wltii pieot mioro*. 
OTgmlmim Wiley (Inter0ci©BO8)t H«w Yerky 901 ^ . 
Caoaer, a,M. caicl llcuacis, f JL. t967# :^ffect of ireilas, 
^a0t©rlG oM 5P90fft. j to* UlrttFIS t^el* i^i 412-17. 
eycifelostsfa acsr lcuee©GflOliabe MSi^k ^ImWkiU J*-
58V388. 
l)08onddrQ Bertierk0l6htlEigimg der vesriid«nmg9Q «a 
^Ir tet ior isad an dQQ Balderisa J* ||yaiia3^ •» j^yta^* 
l i t 329-366• 
ftiAreoly Si)* 1970* OQ i^ fiatotlone of the intaraoellttltf 
GXefltr, EA7* 19^* Biel f^ le^ st tdlss OQ intra ooHiilar 
b@6l»riE* Biol* BtOl* Il6ri8@» ^i^^ Mk» SI* 
15V135# 
4f5 
•— %9MB» A bacter te &immm of Silk wora©# 
£• B,Ge.ti. 2,1 359-352• 
*'••••• •,.,....,»...,..««» t9241># ^^1© re la t ion ox siaroorgenlaiB i«j 
tha ao'«'el0pa0nt m& XQUQ^VII^ of fllee# ^ « 
on lnt@iitiQ@l mim:tmr§m%mm of i^ asriOfisQ 
coclsroaoli, ggyMMflS. gisy.^l«.i i * SASIL* i£k* 
"• ......w. • .IIIII..II,i..i»iiiii.ii...iiiuii .1.. 11.1 aiMi 1 9 6 4 1 ) • U t i ^ o t o f XdSMlc^o 
OS lntraoel lular miMVQoiegmttmB of aoeriiiiii 
^®r. t^:p?i^l8iifltB M5d oili®r oryst^Lllf^rotte 
hmt&vi&t i sa* i i £ * fiHii^* i^* 287*322• 
Hiiepsry i^. t956. HsporiiaiDtelle isstermiolmrgen viber die 
fci?K©tlicte g^mt^iotimellainettoii b©t vosrmts&-
ebodHtasen t EhiJKjpertlifm aoaaiijioe. F . 
(Bo6ixi&hM,m) und or^ 'seue plillii© KuriBaB^Bsls L. 
626--701. 
mim^ A.M. 1972* Ob0snrmtioiis oa the i^^ ^aetosass of SjOtJUft 
4B 
t973« XtsoXatlon oi basl^rlai s ^ l o l ^ s 
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